Apparent size of the photosynthetic unit (chlorophyll/02 per flash) was estimated by 02 yield of repetitive short flashes on cell samples taken at various times from a synchronized culture (14-hour light, 10-hour dark) of Scenedesmus obliquus. Unit size was essentially invariant (< 10 % variation) with a mean value of 1750 chlorophyll/02 per flash. In contrast, the light-saturated photosynthetic rate per unit chlorophyll, or turnover rate of the photosynthetic unit, varied with the life cycle, rising 40% in the first three hours of the light period and decaying slowly thereafter. The results are taken as evidence that the metabolic machinery is subject to far greater control and adjustment than is the photochemical machinery. Other methods for cellular characteristics and 02 exchange under illumination by repetitive flashes or 620-nm continuous light were as previously described (4). In practice we made two measurements of 02 exchange on separate aliquots of each cell sample: (a) in about 4 min of flashing light at 20 flashes/ sec plus 3 min of a following dark period; (b) in about 4 min of continuous saturating 620-nm light at 30 mw/cm2 plus 3 min of a following dark period. Rates given for 02 evolution were corrected by the following dark uptake rate. The flash energy was sufficient to provide about 4 quanta/unit by the test that attenuation to 25% flash energy decreased flash yields to about 65% of maximum.
For steady state cultures of Chlorella, we reported a relatively constant apparent size of the photosynthetic unit in spite of large variation in Chl content of the cells (4) Other methods for cellular characteristics and 02 exchange under illumination by repetitive flashes or 620-nm continuous light were as previously described (4 A second result is seen in Figure IC in terms of the 40% increase in turnover rate which occurred in the first two hours of light in our synchronized culture. We suppose that such an abrupt increase reflects a rapid increase in pool sizes of intermediates between the photoreactions, possibly accompanied by increased enzymic activity in the carbon cycle. It is clear that the metabolic machinery is subject to far greater control and adjustment than is the photochemical machinery.
We are aware that our conclusions are different from those reached in studies on development of the photosynthetic apparatus in mutant algae requiring light for Chl formation (2, 3) . We suggest that apparent unit size and maximum turnover rate are informative parameters for such studies.
